Cortical vein thrombosis is an uncommon cause of stroke and generally occurs in the supratentorial compartment. Spontaneous venous thrombosis with infarction in the posterior fossa usually occurs in association with either dural sinus thrombosis and/or thrombosis of the petrosal vein, usually with venous infarction of the cerebellar hemisphere. Our goal is to present the case of a patient with thrombosis of cerebellar cortical veins, without sinus involvement, which mimicked a vermian cerebellar tumor.
Introduction
Intracranial venous thrombosis usually leads to venous drainage impairment followed by either non-hemorrhagic or hemorrhagic stroke. Several risk factors have been identified and include lumbar puncture, oral contraceptives, hypercoagulable states, dehydration, infections, pregnancy and/or puerperium. 1 Cerebellar vein occlusion has been reported to occur in approximately 1-4% of all intracranial vein thrombosis and has been associated with occlusion of a major dural sinus or occlusion of a major draining vein, such as the superior petrosal vein. 2, 3 Isolated cortical cerebral vein occlusion is a rare phenomenon, and cerebellar cortical vein thrombosis is even rarer, with the cases reported to date having involvement of the cerebellar hemispheres. Our goal is to report a case of a patient who presented with a lesion which mimicked a tumor in the cerebellar vermis due to a cortical vein thrombosis.
The patient and his next of kin have given consent for the submission of this case report to a medical journal.
Case description
A 63-year-old man with a previous history of essential systemic hypertension was admitted with symptoms of vertigo, repetitive vomiting, ataxia and mild dysarthria. A head computed tomography scan (CT) demonstrated mild hypointensity in the vermis, while magnetic resonance imaging (MRI) showed a hypointense on T1, hyperintense on fluid-attenuated inversion recovery (FLAIR), vermian lesion, with heterogeneous enhancement on T1-weighted images, with some mild mass effect on the IV ventricle (Figure 1(a-d) ). Magnetic resonance spectroscopy (MRS) showed mild elevation of lactate, reduction of NAA and slight increase in the choline peak, with decreased perfusion on perfusionweighted imaging/diffusion-weighted imaging. The patient was started on dexamethasone and experienced amelioration of symptoms within the ensuing 48 hours. A metastatic lesion was our first diagnostic hypothesis but a whole body CT scan did not demonstrate any solid lesion suspicious for a primary systemic tumor. A repeat MRI a few days later demonstrated conversion into a hemorrhagic lesion, along with a suggestion of a venous thrombosis in the cerebellomedullary fissure ( Figure 1 (e) and (f)). A catheter angiogram excluded vascular lesions such as thrombosis of any major dural sinuses, dural arteriovenous fistula, pial arteriovenous malformations and/or large vessel vasculitis. The patient continued to remain stable neurologically while on steroids, but tissue diagnosis was deemed necessary to exclude a malignant lesion.
Surgery
A standard midline suboccipital approach was performed and upon dural opening, thrombosis of the (Figure 2(a) ). Aspiration of a necrotic, hemorrhagic tissue from the uvula and nodule was done and the surrounding vermian cerebellar tissue was sent for pathological analysis. Pathological examination demonstrated a hemorrhagic infarction and absent neoplastic cells and no small vessel vasculitis (Figure 2(b) ). The patient was started on anticoagulants one week after surgery, along with a steroid taper, and was discharged home with a mild ataxia. An underlying condition that could be a predisposing factor for the occurrence of thrombosis was not encountered. Anticoagulation was maintained for six months and a follow-up MRI scan 12 months after surgery demonstrated resolution of the vermian lesion (Figure 2(c) ). 
Discussion
Cerebral venous thrombosis usually occurs in the supratentorial compartment and due to an extensive collateral network, its occurrence in the posterior fossa is extremely rare. 3 Cases of cerebellar vein thrombosis have been reported in association with thrombosis of the superior petrosal, lateral or straight sinuses, or thrombosis of the superior petrosal vein. 2 In one case report, isolated thrombosis of the superior vermian vein was described and linked to cerebellar hemorrhagic infarction. 4 Cerebellar venous infarction has also been reported in the setting of occlusion of a developmental venous anomaly draining vein. 5, 6 There are three major draining systems of the posterior fossa, i.e., the tentorial, the Galen and the superior petrosal. 7, 8 Usually the inferior vermian vein drains the inferior vermis and the tonsils into the tentorial system, while the superior vermian vein receives drainage from the cerebellomesencephalic veins, superior hemispheric veins, precentral, tectal and quadrigeminal veins, emptying into the Galen system. The superior petrosal vein drains most of the ventral surface of the cerebellum and brainstem, primarily from the cerebellopontine, middle cerebellar peduncle and transverse pontine veins. It would seem unlikely that an inferior vermian vein thrombosis would compromise the venous drainage of the uvula and nodule, because an extensive network would suffice to provide sufficient venous flow through collaterals near the vermis. On the other hand, our patient also had a thrombosis of one of the cerebellomedullary veins, which can in some patients be a major collateral pathway between the inferior vermian veins and the petrosal system. 8, 9 The occlusion of such a collateral pathway may explain the occurrence of the hemorrhagic infarction that took place in our patient.
Although a screening CT was negative for solid lesions, occasionally metastatic tumors may present with a brain metastasis without clear evidence of another solid lesion on body imaging studies. The open biopsy excluded any possibility of a metastatic lesion in our patient.
Aneurysms, vascular malformations and cavernomas may also present with hemorrhage, but usually a hyperdense clot is easily visible on the initial CT scans. In our patient, an initial head CT was negative for acute blood, and angiography ruled out large vessel vasculitis as well, but did not rule out an isolated cortical vein thrombosis, which can be quite difficult to see on an angiogram of the posterior fossa due to anatomical variability of the venous pattern.
Inflammatory lesions rarely cause hemorrhage, with the exception of herpes simplex encephalitis, which usually affects the temporal lobes. Inflammatory lesions, including vasculitis, often show elevated glutamine and glutamate on MRS, a finding not encountered in our case. Primary vasculitides of the central nervous system (CNS) can present with intracranial hemorrhage in a small percentage of cases, 10 but angiography is often diagnostic. In primary CNS angiitis that presents with hemorrhage and is not diagnosed by angiography, biopsy often demonstrates a necrotizing vasculitis, 10 a finding not encountered in our patient.
Cortical vein thrombosis may be difficult to diagnose on angiography and MRI plays an important role in identifying MSE on T2-gradient recall echo-weighted images in the affected vessel, among other findings, including the presence of vasogenic and/or cytotoxic edema, hemorrhage and infarction. [11] [12] [13] [14] The findings of hemorrhagic necrosis, absence of neoplastic cells and vasculitis in the pathological specimen and the evidence of thrombosis of the left cerebellomedullary vein, the retrotonsillar and inferior vermian vein confirmed the diagnosis of isolated cerebellar cortical vein thrombosis.
Conclusions
When facing vermian enhancing cerebellar lesions, the possibility of isolated cerebellar vein thrombosis should be considered.
Funding
No financial support was received for the completion of this work.
